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PURPOSE: To obtain a compsn. giving a ceramic dielectric having a high relative dielectric constant, high 
insulation resistance and low dielectric tangent as well as high sintered density and excellent in electrical 
characteristics by firing at a low temp. 

CONSTITUTION: This compsn. is based on a perovskite compd. contg. at least one kind of element 
selected from among Mg, Ca, Sr f Ba f Pb and rare earth elements and at least one kind of element selected 
among Ti, Zr, Hf and Sn. The perovskite compd. consists of a perovskite compd. obtd. by a calcining 
method and 0.5-50wt.% perovskite compd. obtd. by a wet method. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] (a) At least one sort of elements chosen from A group which consists of Mg, calcium, Sr, Ba, Pb, and 
rare earth elements, And (b) The perovskite compound containing at least one sort of elements chosen from B 
group which consists of Ti, Zr, Hf, and Sn with the constituent contained as a principal component ****** 5 The 
constituent for ceramic dielectrics characterized by the above-mentioned perovskite compound consisting of a 
perovskite compound by the temporary-quenching method, and 0.5 - 50 % of the weight of perovskite 
compounds by the wet method. 

[Claim 2] The constituent for ceramic dielectrics according to claim 1 characterized by a wet method being one 
sort chosen from a hydrothermal crystallization method, the alkoxide method, and a coprecipitation method. 
[Claim 3] The constituent for ceramic dielectrics according to claim 1 characterized by the perovskite 
compound by the wet method being the mean particle diameter of 1 micrometer or less. 
[Claim 4] The constituent for ceramic dielectrics according to claim 1 characterized by the perovskite 
compound by the temporary-quenching method being the mean particle diameter of 1 micrometers or more. 
[Claim 5] The constituent for ceramic dielectrics according to claim 1 characterized by a perovskite compound 
consisting of a perovskite compound by the temporary-quenching method, and 1 .0 - 20 % of the weight of 
perovskite compounds by the wet method. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention has high specific inductive capacity, high insulation resistance, a low 
dielectric dissipation factor, etc., and relates to the constituent which gives the ceramic dielectric which is 
excellent in an electrical property while it is excellent in the degree of sintering by baking at low temperature 
and therefore has high sintered density in detail about the constituent for ceramic dielectrics in baking at the 
temperature of the range of 1 100-1300 degrees C. 
[0002] 

[Description of the Prior Art] By calling perovskite compound the compound which has the same crystal 
structure as titanic-acid calcium ore (perovskite) generally, fabricating such a compound and sintering, the 
dielectric ceramics which has a dielectric, piezoelectric, and semiconductance is obtained, and these are used for 
electronic equipment like a transmitter or a computer in large quantities as a capacitor, an electric-wave filter, 
an ignition component, a thermistor, etc. in recent years. 

[0003] Conventionally, generally, after mixing carbonates, such as Mg, calcium, Sr, Ba, and Pb, or an oxide, 
and oxides, such as Ti, Zr, Hf, and Sn, and carrying out temporary quenching at the temperature of about 1000 
degrees C, wet grinding of the perovskite compound is carried out, filtration desiccation is carried out and it is 
manufactured. However, when manufacturing a perovskite compound therefore by such temporary-quenching 
method, in order that a perovskite compound may unite at the time of temporary quenching, even if it carries 
out wet grinding, it is difficult for the particle size of 1 micrometer or less to make it detailed, and ****** and a 
configuration are also usually debris-like in the mean particle diameter of 1 micrometers or more. Therefore, 
since it is inferior to a degree of sintering in case the perovskite compound particle by the temporary-quenching 
method is fabricated and sintered and it considers as a dielectric For example, if a metatitanic acid barium 
particle is taken for an example, in order to make this into a precise sintered compact Usually, baking in an 
elevated temperature of about 1400 degrees C or more is needed, moreover, to baking in such an elevated 
temperature, a particle cannot carry out crystal growth to the particle size of about 5 micrometers thru/or about 
dozens of micrometers, and, therefore, the sintered compact which consists of a detailed particle cannot be 
obtained. Thus, a sintering particle has a large particle size and the sintered compact of the barium titanate by 
the temporary-quenching method has large distance with a particle size of about 0.5-1 micrometer made the 
optimal as a dielectric for capacitors in between. 

[0004] The laminating of the ceramic dielectric and electrode metal with which especially a stacked type 
ceramic condenser consists of a sintered compact of a perovskite compound is carried out by turns, it is formed 
in one, and the sintered compact of metatitanic acid barium (BaTi03) is typically used as a ceramic dielectric, 
however — said — as carried out, it is based on a temporary-quenching method BaTi03 Since particle size is 
large, in order to raise whenever [ sintering ] and to obtain a precise sintered compact It is required to calcinate 
at an elevated temperature 1400 degrees C or more, and it sets to manufacture of another side and a stacked type 
ceramic condenser. Since the process which carries out heating baking of BaTi03 with the metal for an internal 
electrode is included, as an internal electrode of a stacked type ceramic condenser, an expensive noble-metals 
electrode system with the high melting point must be conventionally used like platinum or palladium, for 
example. 

[0005] Then, so that ****** and a cheap metallic material can be comparatively used as an internal electrode of 
a stacked type ceramic condenser at a low-melt point point like silver Although the approach of mixing a 
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perovskite compound particle low-melting-glass constituent powder, £^^pntering at comparatively low 
temperature is proposed For e^mple, (K.R.Chowdary et al., Ferroelectrics, 1981, Vol.37, pp.689-692, JP,54- 
66450, A), etc., Since the specific inductive capacity of the above-mentioned low-melting-glass constituent is 
low, the specific inductive capacity of the ceramic dielectric obtained is also low. 

[0006] Moreover, in manufacture of the ceramic dielectric by baking of the above-mentioned perovskite 
compound, although sintering acid, such as cadmium oxide, a lead oxide, bisumuth oxide, a silica, and an 
alumina, is used together in many cases, this sintering acid also becomes the cause of reducing the specific 
inductive capacity of the ceramic dielectric obtained. 

[0007] on the other hand, manufacture of the perovskite compound by the wet method — for example, — typical 
— an industrial-chemistry magazine, the 1 14-1 18th page (1968) per volume [ 71st ] No. [ the ], and functional 
material the number for December, 1982 — it is already known as indicated by the l-8th page etc., and a 
hydrothermal crystallization method, the alkoxide method, and a coprecipitation method are included in this wet 
method. According to this wet method, it is also known that the detailed perovskite compound which can obtain 
a detailed perovskite compound 0.5 micrometers or less preferably, and is applied 1 micrometer or less of mean 
diameters can therefore give a sintered compact to baking at comparatively low temperature. However, since 
the perovskite compound by the wet method is generally expensive, it may be difficult to use ** and this for an 
application therefore, and it is cheap, and the constituent for ceramic dielectrics which is excellent in a degree of 
sintering is demanded. 
[0008] 

[Problem(s) to be Solved by the Invention] The result wholeheartedly studied in order that this invention 
persons might solve the above-mentioned problem in manufacture of the ceramic dielectric by baking of a 
perovskite compound, The constituent which contains the perovskite compound by the temporary-quenching 
method, and the perovskite compound by the wet method as a principal component According to a header and 
still such a constituent for the ceramic dielectric which gives a therefore very precise sintered compact to baking 
at low temperature, and consists of this sintered compact having the outstanding electrical property besides high 
specific inductive capacity For example, while enabling use of the metal of a low-melt point point as an internal 
electrode ingredient and being able to reduce the electrode manufacture costs of a stacked type ceramic 
condenser It has high specific inductive capacity, and also it finds out that the stacked type ceramic condenser 
which is excellent in an electrical property can be manufactured easily, and i sa ****** thing at this invention. 
[0009] Therefore, this invention has high specific inductive capacity, high insulation resistance, a low dielectric 
dissipation factor, etc., and aims at offering the constituent which gives the ceramic dielectric which is excellent 
in an electrical property while it is excellent in the degree of sintering by baking at low temperature and 
therefore has high sintered density in baking at the temperature of the range of 1 100-1300 degrees C. 
[0010] 

[Means for Solving the Problem] The constituent for ceramic dielectrics by this invention is (a). Mg, calcium, 
Sr, At least one sort of elements chosen from A group which consists of Ba, Pb, and rare earth elements, And 
(b) The perovskite compound containing at least one sort of elements chosen from B group which consists of 
Ti, Zr, Hf, and Sn with the constituent contained as a principal component ******, It is characterized by the 
above-mentioned perovskite compound consisting of a perovskite compound by the temporary-quenching 
method, and 0.5 - 50 % of the weight of perovskite compounds by the wet method. 

[001 1] Therefore, the particle which consists of a perovskite compound is manufactured by a temporary- 
quenching method or the wet method, as mentioned above. As mentioned above, after mixing the carbonate of 
at least one sort of elements or oxide chosen from A group which consists of Mg, calcium, Sr, Ba, Pb, and rare 
earth elements, and the oxide of at least one sort of elements chosen from B group which consists of Ti, Zr, Hf, 
and Sn and carrying out temporary quenching at the temperature of about 1 000 degrees C, wet grinding of the 
temporary-quenching method is carried out, filtration desiccation is carried out and it manufactures a perovskite 
compound. The mean particle diameter of the perovskite compound particle therefore obtained by the 
temporary-quenching method is usually 1 micrometers or more. 

[0012] Moreover, as the manufacture approach by the wet method, as mentioned above, the hydrothermal 
crystallization method, the alkoxide process, the coprecipitation method, etc. are known. A hydrothermal 
crystallization method can prepare the hydroxide mixture of the hydroxide (henceforth A hydroxide) of at least 
one sort of elements chosen from said A group, and the hydroxide (henceforth B hydroxide) of at least one sort 
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of elements chosen from said ^^fcup, and can obtain this by carrying out l^^P>thermal processing. 
[0013] Therefore, the above-m^moned hydroxide mixture can be prepared, for example as a simple approach to 
mix A hydroxide and B hydroxide. Alkali may be made to react to the mixture of the salt of for example, A 
group element, and the salt of B group element, and alkali may be made to react to the mixture of the hydroxide 
(or salt) of A group element, and the salt (or hydroxide) of B group element as other approaches. Furthermore, 
as an option, the hydroxide (or alkoxide) of A group element and the alkoxide (or hydroxide) of B group 
element may be made to react, or the mixture of the alkoxide of A group element and the alkoxide of B group 
element may be hydrolyzed. 

[0014] Subsequently, a detailed particle with a particle size of 1 micrometer or less which consists of a 
perovskite compound which can be suitably used in this invention can be obtained by carrying out hydrothermal 
processing of the above hydroxide mixture. 

[0015] The industrial-chemistry magazine previously quoted with hydrothermal processing, and Bulletin of the 
ChemicalSociety of Japan, 51 (6), Say heat-treating in an aquosity medium and it sets to this invention as it is 
indicated by 1739-1742 etc. (1978) and is already known. Hydrothermal processing should just heat the above- 
mentioned hydroxide mixture which is alkalinity after alkali addition and originally in the temperature below 
the critical temperature of an aquosity medium if needed about hydroxide mixture. Hydrothermal processing 
temperature is the temperature below the critical temperature of 100 degrees C to an aquosity medium 
preferably. When hydrothermal processing temperature is lower than 1 00 degrees C, it is difficult to obtain the 
perovskite compound which the reaction of A hydroxide and B hydroxide does not fully advance, but makes the 
purpose by high yield. On the other hand, since equipment costs and heat energy costs become expensive on the 
other hand so that it becomes pyrogenetic reaction, from practical use, 300 degrees C or less of reaction 
temperature are desirable, and the range to 100-300 degrees C is usually suitable for it, although it is so 
desirable that it is high from a viewpoint which speeds up a reaction rate. If a slurry-like reaction mixture is 
filtered after this hydrothermal processing and solid content is dried, the detailed perovskite compound particle 
of 1 micrometer or less of mean diameters can be obtained. 

[0016] In the above-mentioned hydrothermal processing, alkaline extent of an aquosity medium, i.e., whenever 
[ superfluous ], and concentration of alkali, is adjusted suitably if needed. Generally, the particle size of the 
perovskite compound particle obtained becomes small, so that whenever [ of alkali / superfluous ] is high. 
Moreover, the particle size of the perovskite compound obtained becomes small, so that the concentration of A 
hydroxide and B hydroxide is high .in an aquosity medium. Therefore, what is necessary is just to choose the 
concentration of each hydroxide according to the particle size to need, whenever [ of the alkali in hydrothermal 
processing ] superfluous. 

[0017] An intermediary **** in the perovskite compound particle by the conventional temporary-quenching 
method and particle size are the spherical particles which usually have 1 micrometer or less in the range which 
is 0.01-1 micrometer, and the perovskite compound particle of particle size distribution therefore obtained by 
hydrothermal synthesis as mentioned above is uniform, and surface energy is also large. 
[0018] thus, the particle which consists of a detailed perovskite compound should boil an alkoxide process, a 
coprecipitation method, etc. which are generally called the solution method to already be known besides being 
based on the above-mentioned hydrothermal synthesis — an intermediary can also get (for example, functional 
material 1982 the number for year December the l-8th page). 

[0019] An alkoxide process adds water to the mixture of the alkoxide of at least one sort of elements chosen 
from the above-mentioned A group, and the alkoxide of at least one sort of elements chosen from the above- 
mentioned B group, hydrolyzes an alkoxide, and obtains a perovskite compound. Moreover, the alkoxide of the 
element of B group may be hydrolyzed with the hydroxide of the element of A group. 

[0020] Moreover, generally the hydroxide coprecipitation method, the organic-acid salt method, etc. are learned 
by the coprecipitation method. A hydroxide coprecipitation method makes alkali react to the salts of the element 
of B group, the salts of the element of A group, or a mixed solution with a hydroxide, obtains the mixture of the 
hydroxide of the element of A group, and the hydroxide of the element of B group, if needed, calcinates this in 
temperature of about 500-900 degrees C, and obtains a perovskite compound. For example, therefore, a 
perovskite compound can be obtained to add a titanium-tetrachloride solution to the baryta water containing a 
superfluous sodium hydroxide. An organic-acid salt method is an approach of making an organic acid reacting 
to the mixture of the salts of the element of A group, and the salts of the element of B group, obtaining the 
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compound salt of the organic ^^B>f the water-insoluble nature containing ^^lement of A group, and the 
element of B group, and therefo^)btaining a perovskite compound pyrolyzing this at the temperature of about 
500-900 degrees C, for example, the approach using oxalic acid and a citric acid as an organic acid is learned. 
[0021] as mentioned above, a hydrothermal crystallization method, an alkoxide process, and a coprecipitation 
method be alike someday — the mean particle diameter of 1 micrometer or less which consists of a perovskite 
compound, an intermediary can also get a particle 0.5 micrometers or less preferably, and can use all such 
perovskite compound particles in this invention. 

[0022] However, also when based on a wet method, therefore, ** and the precursor which therefore forms a 
perovskite compound in subsequent baking may be generated on conditions, but therefore, since a perovskite 
compound is generated to also calcinate this precursor with the perovskite compound by the temporary- 
quenching method, in this invention, it can use for it as a perovskite compound by the wet method. 
[0023] In addition, as described above, hydrothermal synthesis of the mixture of a barium hydroxide and water 
titanium oxide is carried out. According to the approach of obtaining barium titanate, (an industrial-chemistry 
magazine, the 114-11 8th page per volume [ 71st ] No. [ the ] (1968)) It is not easy to obtain the sintered 
compact which generally has a necessary Ba/Ti ratio even if it calcinates the obtained barium titanate since Ba 
salt it is difficult to complete a reaction and unreacted in the phase of rinsing and filtering a reaction mixture 
after hydrothermal reaction is eluted. 

[0024] Since the element of B group, for example, Ti, exists as a solid-state compound and the element of A 
group, for example, Ba, exists as a water-soluble compound in the aquosity medium after reaction termination 
when obtaining a perovskite compound therefore to hydrothermal synthesis and a reaction generally is not 
completed, the perovskite compound which Ba compound is eluted in the phase which filters a resultant and is 
rinsed, consequently has a necessary Ba/Ti ratio cannot be obtained. Then, by fixing the element of A group 
which remains in an aquosity medium by inhaling carbon dioxide gas to a reaction mixture after hydrothermal 
processing etc. as a water-insoluble nature compound, as this invention persons already proposed (JP,4- 
59261 ,B) The perovskite compound which has a necessary element ratio can be obtained by being able to make 
the element of A group remain in a resultant also at the time of filtration of a resultant, and rinsing, and drying a 
resultant in this way. 

[0025] Furthermore, although it is generally known that the electrical property of particle growth or a sintered 
compact can therefore be controlled to an operation of an additive in case a perovskite compound particle is 
sintered, the various additives known conventionally can be used also in this invention. As such an additive, 
alkali metal, such as B, and Li, Na, K besides Bi, Fe, Mn, Co and nickel, the transition metals of Nb grade, and 
the compound that are elements, such as Si and aluminum, further can be mentioned. Such an additive may be 
added in the phase of preparation of a perovskite compound and the arbitration of the baking, therefore the 
constituent of this invention may contain such an additive. 

[0026] The constituent for ceramic dielectrics by this invention contains the perovskite compound by 
temporary-quenching method which was explained above, and the perovskite compound by the wet method as a 
principal component. In this invention, the perovskite compound according to a wet method based on the total 
weight of the perovskite compound according to a temporary-quenching method here and the perovskite 
compound by the wet method is 1 .0 % of the weight or more preferably 0.5% of the weight or more. When 
there are few perovskite compounds by the wet method than 0.5 % of the weight, the fall effectiveness of the 
burning temperature by mixing is scarce. On the other hand, although not restricted especially about the upper 
limit, in consideration of economical efficiency, it is usually 20 % of the weight especially preferably 50% of 
the weight preferably. 

[0027] Therefore, the constituent by this invention can be obtained to mix the perovskite compound by the 
temporary-quenching method, and the perovskite compound by the wet method to homogeneity. Although this 
mixed approach and means can be based on the mixed approach of fine particles and means which are usually 
used in the field of an electronic ingredient, it is not limited especially here. 

[0028] Since such a constituent for this invention **** ceramic dielectrics is excellent in the degree of sintering 
in low temperature, it has high specific inductive capacity, high insulation resistance, a low dielectric 
dissipation factor, etc., and gives the ceramic dielectric which is excellent in an electrical property while it 
therefore has high sintered density to calcinate at the temperature of 1 100-1300 degrees C. 
[0029] 
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[Effect of the Invention] As m^^fcned above, the ceramic dielectric which^^Pists of a sintered compact which 
is obtained by that it cannot ex^St by giving a sintered compact with sintereddensity high therefore very to 
low-temperature baking, and moreover carrying out the perovskite compound by the wet method in this way 
only by little **** extremely according to the perovskite compound constituent by this invention has high 
insulation resistance and a low dielectric dissipation factor, and is excellent in an electrical property while it has 
high specific inductive capacity. 

[0030] Therefore, since heat energy is also reducible while being able to use the metallic material of a low-melt 
point point like silver for using the constituent by this invention as an internal electrode in manufacture of a 
laminating ceramic DIN sir therefore, the manufacture costs of a stacked type ceramic condenser can be 
reduced remarkably. 
[0031] 

[Example] An example is given to below and this invention is concretely explained to it. 
[0032] 1250ml of water was added to 139.3g (it is called a titanium chloride water solution the product made 
from Osaka Titanium, and the following.) (0.48 mols as Ti) of partial hydroxylation titanium chloride (TiC12.36 
(OH)l .64, 16.5 % of the weight [ of Ti ], 28.8 % of the weight of chlorine) water solutions to which hydration 
of a part of example 1 titanium tetrachloride was carried out, in this water solution, 30 minutes was required, 
483ml of 5.0-% of the weight aqueous ammonia was added, and hydroxylation titanium was obtained, after 
rinsing this hydroxylation titanium, it carries out a ** exception, and adds and adds water to 302. 8g (Ba(OH)2 
and 8H20) (0.96 mols as Ba) of barium-hydroxide 8 hydrated salt under nitrogen-gas-atmosphere mind to this - 
- BaTi03 ****** — the slurry which adjusted [ 1. ] concentration in 0.8 mols /was obtained. 
[0033] This slurry 600ml is taught to the 11. capacity autoclave made from Hastelloy C, and it is 700 - 900rpm. 
The temperature up was carried out to 200 degrees C in 90 minutes, agitating, at 200 degrees C, it heated for 5 
hours and hydrothermal processing was carried out. Then, after rinsing until it filters a slurry and chlorine is no 
longer detected, it dries at the temperature of 1 10 degrees C. BaTi03 It obtained, this - BaTi03 the spherical 
object whose mean particle diameter is 0.1 micrometers as a result of observing with an electron microscope — 
it is — an X diffraction — cubic system BaTi03 The characteristic peak was shown. Moreover, as a result of a 
cay light X-ray's analyzing, a Ba/Ti mole ratio is 0.98 and is ******. 

[0034] Next, commercial high grade with a mean particle diameter of 1 .3 micrometers therefore obtained by the 
temporary-quenching method BaTi03 It is based on the wet method obtained in the top. BaTi03 It added at 1 
% of the weight (experimental run number 1), 5 % of the weight (experimental run number 2), 10 % of the 
weight (experimental run number 3), and 20% of the weight (experimental run number 4) of a rate, respectively, 
and wet blending was carried out with the ball mill made from polyethylene equipped with the zirconium 
dioxide ball with pure water. Then, after having picked out this mixture from the ball mill, perovskite 
compound mixture's having added the polyvinyl alcohol water solution to this mixture 8% of the weight 8% of 
the weight as a binder, and having mixed, after drying, and considering as homogeneity, the particle size 
regulation of the screen of 35 meshes was let pass and carried out. 

[0035] Subsequently, metal mold and a hydraulic press are used for this particle size regulation object, and it is 
the pressure of 1000kg/cm2. Pressing was carried out and it fabricated on the disc-like Green pellet with a 
diameter [ of 20mm ], and a thickness of about 2mm. After heating this Green pellet at the temperature of 400 
degrees C for 3 hours and carrying out pyrolysis vaporization of the polyvinyl alcohol, it calcinated at 
predetermined temperature for 3 hours, the sintering ceramic object was acquired, and that sintered density was 
measured. The relation between burning temperature and the consistency of the obtained sintered compact is 
shown in drawing 1 . Moreover, it is based on a hydrothermal method. BaTi03 The relation between an 
addition and the consistency of the sintered compact by baking at the temperature of 1200 degrees C is shown 
in drawing 2 . 

[0036] It is based on a temporary-quenching method so that clearly from drawing 1 . BaTi03 It is based on a 
wet method. BaTi03 Mixture is based on a temporary-quenching method. BaTi03 Compared with the case 
where independent is used, the degree of sintering is improved notably. Moreover, it is based on a temporary- 
quenching method so that clearly from drawing 2 . BaTi03 It is based on a little wet method. BaTi03 It is clear 
that the consistency of a sintered compact is therefore remarkably raised to adding. 

[0037] Next, both sides were polished so that thickness might be set to about 1mm in the sintering ceramic 
object accepted that sintered density was saturated, the coat of the silver was carried out to both sides in the ion 
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coating machine, and the eleci 




of the obtained ceramic dielecl 




as measured. Specific inductive 



capacity and dielectric loss werCTneasured with LF impedance analyzer madefrom YOKOGAWA Hewlett 
Packard, and insulation resistance was measured in PA meter made from YOKOGAWA Hewlett Packard. The 
specific inductive capacity, dielectric dissipation factor, and resistivity of a ceramic dielectric are shown in 
Table 1 . the constituent for dielectric ceramics by this invention from the result shown in Table 1 — a degree of 
sintering and an electrical property — it is clear to give the ceramic dielectric which was extremely excellent in 



[0038] 1250ml of water was added to 139.3g (0.48 mols as Ti) of titanium chloride water solutions held to the 
temperature of 240 degrees C of examples, and it added, having poured 483ml of aqueous ammonia on this 
solution 5.0% of the weight for 30 minutes, and the hydroxylation titanium slurry was obtained, it carries out 
the ** exception after rinsing this hydroxylation titanium slurry, and adds and adds water to 151.4g (Ba (OH) 
2.8H20) (0.48 mols as Ba) of barium-hydroxide 8 hydrated salt to hydroxylation titanium under nitrogen-gas- 
atmosphere mind — BaTi03 ****** — the slurry which adjusted [ 1. ] concentration in 0.8 mols /was obtained. 
[0039] This slurry 600ml is taught to the 11. capacity autoclave made from Hastelloy C, and it is 700 - 900rpm. 
The temperature up was carried out to 200 degrees C, agitating, at the temperature of 200 degrees C, it heated 
for 5 hours and hydrothermal processing was carried out. then, pH it filters and dries, after blowing carbon 
dioxide gas and fixing unreacted barium ion until it is set to 6.5 — BaTi03 The constituent was obtained, this — 
BaTi03 the particle size of a constituent — 0.09 micrometers — it is — a Ba/Ti mole ratio — 1 .00 — ******. , 
[0040] Next, wet blending of a high grade barium carbonate (Sakai Chemical Industry Co., Ltd. make) and the 
high grade titanium oxide (Sakai Chemical Industry Co., Ltd. make) was carried out with the ball mill made 
from polyethylene equipped with the zirconium dioxide ball with pure water by the barium carbonate / titanium 
oxide mole ratio 1 .00. Then, this mixture was picked out from the ball mill, and after filtering and drying, 
temporary quenching was carried out at 1 150 degrees C for 2 hours. Wet grinding of this temporary-quenching 
object is carried out in said ball mill, and it is based on a temporary-quenching method with a mean particle 
diameter of 1 .6 micrometers. BaTi03 It obtained. 

[0041] It is based on this temporary-quenching method. BaTi03 It is based on the wet method obtained in the 
top. BaTi03 After adding 1 0 % of the weight of constituents, and a manganese nitrate water solution (0. 1 % of 
the weight as Mn) and carrying out wet blending in said ball mill, like the example 1, it calcinated at the 
temperature of 1200 degrees C, the sintered compact was obtained, and the degree of sintering and the electrical 
property were evaluated. A result is shown in Table 1 . the constituent for dielectric ceramics by this invention — 
a degree of sintering and an electrical property — it is clear to give the ceramic dielectric which was extremely 
excellent in all. 

[0042] Commercial high grade with a mean particle diameter [ by the example 3 temporary-quenching method ] 
of 1 .3 micrometers It was made to distribute in 500ml of pure water, putting BaTi03 50.0g into all. capacity 
three-neck flask, and heating at 80 degrees C with a mantle heater in a nitrogen air current and under churning. 
Independently, under nitrogen-gas-atmosphere mind, it was made to dissolve in isopropyl alcohol 20ml, and the 
heating reflux of barium isopropanal BOKISHID04.93g (0.02 mols as Ba) and the titanium isopropanal 
BOKISHIDO 5.48g (0.02 mols as Ti) was carried out for 2 hours. Next, this solution is twisted by the 
temporary-quenching method acquired in the top. BaTi03 It filtered and dried, after having been gradually 
dropped at dispersion liquid, making the above-mentioned alcoholate hydrolyze and cooling radiationally to a 
room temperature. Then, in the example 1, it calcinated at the temperature of 1200 degrees C, the sintered 
compact was obtained, and the degree of sintering and the electrical property were evaluated similarly. A result 
is shown in Table 1 . the constituent for dielectric ceramics by this invention — a degree of sintering and an 
electrical property — it is clear to give the ceramic dielectric which was extremely excellent in all. 
[0043] It added and added water to 107.48g (BaC12 and 2H20) (0.44 mols) of barium chloride 2 hydrated salt 
in 1 16.12g (0.40 mols) of partial hydroxylation titanium chloride water solutions used in example 4 example 1, 
and could be 500ml. The bottom of churning, and after heating at 50 degrees C and dissolving barium chloride, 
296g of sodium-hydroxide water solutions was added 32.4% of the weight, and the slurry was obtained. The 
heating reflux of this slurry was carried out under nitrogen-gas-atmosphere mind for 5 hours. With then, 4-N 
acetic acid It adjusts to pH 7, subsequently a slurry is filtered, after rinsing until chlorine is no longer detected, 
it dries at 1 10 degrees C, and it is the particle size of 0.07 micrometers. BaTi03 It obtained. 
[0044] Next, it is based on the temporary-quenching method of marketing used in the example 1 . BaTi03 It is 
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taj^fcin the top. BaTi03 10% of the weight, i 
blending in a ball mill, it calcinTrad 



based on the wet method obta 



ition, after carrying out wet 
at the temperature of 1200 degrees C lilce"the example 1, and the sintered 
compact was obtained. The degree of sintering and electrical property of a sintered compact which were 
acquired are shown in Table 1 . the constituent by this invention — a degree of sintering and an electrical 
property — giving the ceramic derivative which was extremely excellent in all is understood. 
0045] 
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[0046] Under example 5 nitrogen-gas-atmosphere mind It prepared by the approach of Sr(OH)2.8H20(product 
made from Wako Pure Chem Industry) 1 27. 6g (0.48 mols as Sr), and an example 1. Ti02 Water hydroxylation 
titanium of 10.9 % of the weight of concentration is mixed by conversion, and water is added to this, and it 
considers as a slurry, it adds water further, and is slurry concentration. SrTi03 It adjusted [ 1. ] in 0.8 mols /by 
conversion, next — if this slurry can be set in the example 1 — the same — hydrothermal processing — carrying 
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out — the mean particle diame^Mf 0.08 micrometers — spherical SrTi03 I^Bained. 
[0047] Wet blending of a high^^de strontium carbonate (Sakai Chemical Inaustry Co., Ltd. make) and the 
high grade titanium oxide (Sakai Chemical Industry Co., Ltd. make) was carried out with the ball mill made 
from polyethylene equipped with the zirconium dioxide ball with pure water by the strontium carbonate / 
titanium oxide mole ratio 1 .00. Then, this mixture was picked out from the ball mill, and after filtering and 
drying, temporary quenching was carried out at 1 150 degrees C for 2 hours. Wet grinding of this temporary- 
quenching object is carried out in said ball mill, and it is based on a temporary-quenching method with a mean 
particle diameter of 1.5 micrometers. SrTi03 It obtained. 

[0048] It is based on this temporary-quenching method. SrTi03 It is based on the hydrothermal crystallization 
method obtained in the top. After adding SrTi03 10 % of the weight and carrying out wet blending in said ball 
mill, in an example 1, it calcinates at the temperature of 1200 degrees C similarly, and it is sintered density 4.62 
g/cm3. The sintered compact was obtained, it is based on a temporary-quenching method SrTi03 the sintered 
compact calcinated and obtained at the temperature of 1200 degrees C — sintered density 3.25 g/cm3 it is — 
since — it is clear that the constituent by this invention gives a remarkable sintered compact with high sintered 
density. 

[0049] Commercial high grade by the same temporary-quenching method as having used in example of 
comparison 1 example 1 BaTi03 It calcinated at the temperature of 1200 degrees C or 1350 degrees C which is 
the same conditions as an example 1, and the sintered compact was obtained. The degree of sintering and 
electrical property in this sintered compact are shown in drawing 1 and Table 1 . When burning temperature is 
1200 degrees C, the consistency of a sintered compact is low and inferior to an electrical property besides 
specific inductive capacity. The sintered compact which has the almost same sintered density and specific 
inductive capacity as the constituent by this invention only after makes burning temperature the elevated 
temperature exceeding 1300 degrees C is given. 

[0050] It is based on the hydrothermal crystallization method obtained in example of comparison 2 example 1. 
BaTi03 It calcinated under the same condition as an example 1 , and the sintered compact was obtained. The 
degree of sintering and electrical property in this sintered compact are shown in drawing 1 and Table 1 . 
According to the constituent by this invention, therefore, the ceramic dielectric which has the almost same 
sintered density and electrical property as the case where only the perovskite compound by the wet method is 
calcinated can be obtained at baking at low temperature to use the constituent which consists of mixture of the 
small quantity of the perovskite compound by the wet method, and the perovskite compound by the temporary- 
quenching method. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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*#IC, ^^^^-5ta)T'l*^lV 
[0 0 2 8] CW,fe5'Ef*^S^«fc-5-b7S , y^^m(*ffl 
^fi£^li. <S;g-ecD^ttlc-r Cli§(Df. 1100- 
1 3 o o°c<D>&fs.vmf$.? -sctic^or. «t^$g® 



(5) 
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[002 9] 

o 

[0 0 3 0] Sot, *!6WI=:j:*ttjaib$fflt\Sct 

[003 1 ] 

[0 0 3 2] SJfcffl 1 

(TiCl2. 36 (OH) 1.64 > T i 16. 5li%SO'6S2 8. 
8 11%) <*K**^A (ft) 3SL WT, tt 

ib^ 1*5 „ ) 1 39. 3 g (Tit LTO. 4 

8^;U) |Z7k1 2 5 0ml£fl[]7U C CD7k;§;£lz5. O MS. 
%Tls^-77k4 8 3mi£3 0»£5LT$SiPU 7kl£ 

U C*LlcS*|?HftTlC7k^b/< , J^A8 7kaffl (Ba 
(OH) 2 ' 8H2O) 3 02. 8 g (Bat LTO. 9 6^E>U) £ 
Jjd*. J)D7kLT\ BaTi03 t LT;Sg£0. 8^E;u/'J ^ 

[0033] /NXfQ-fcB 1 'J v hM***— h^U 

— U — 6 0 Oml ^ttiX^ N 7 0 0-900 

rpm -ClSJf L&/)<t> 9 0»T? 2 O 0°C^tI;SL, 20 

o°cr5#«iiiPi»Lr*J»fflaLfc. x^u — 

1 0°C<D;£g|::Tl£*lLT BaTi03 ^i#fc 0 CCO BaTiO 
m©a«*-Cfty. X«EI&rl*Sl:;&il3S BaTi0 3 f#^CD 
B a/T i ^;UJ£f£0. 9 8"CfcOfc. 

[0034] &\z % fiftaiCcfeorw&tifcTJattai. 

3 m(7)TfiggiSS6g BaTi03 U^-eWfcSa&ICcfcS B 
aTi03 ^-ttl^tll M% (HiS^D . 511% 
(^SH^-2) . 1 Ofifi% (SKtt«#3) M20I 

ft% (H1$S^4) <7>SJ^-eai»PL. tt*fc#lzKft;5; 

;u =j - 0 A 7^~;u ^ (1 ^ f- tK U x ^ u >gj CD TfC- ;u = ;u 



3 5 > ^vZLCD^Sl^ilLT. SI5L/io 

8H*T\ E* 1 00 0kg/cm2 LT. IS2 

Omnu «^tt2mm<Dn««(Dyj — >^U^ MzriM&L 
fco :^'J->^L/7 h£4 O 0 o C(DSffT?3B#raaP 

<&ffiffi£<DlIHS£0 1 (ctf^- 0 g£fc, 7K^lCcfc^ BaT 

103 ©asanas 1 2 o o^aft-ccottrtiic^-sfittt 

ttOffiffi £ (D IIS 1££E1 2 1 = ^0 

[0 0 3 6] Hi A^bBH&A^ck5lc. ffitBSd^ B 
aTi03 taaSilCfe* BaTi03 fcCDS**!*. <K*3fc;£fz 
cfeS BaTi03 l£3i ^ffll^it^lzJt^T. fflJStt^SS 
lza#$4x-ci*€> 0 B2j^t>ro&**«i:<*:5l::. 45 

«SfzJ:S BaTi03 I z^g; CD |Z«fc & BaTi03 

[00 3 7] «e«a36^ftfliLfcfcBft&#L*« 

$£■£5 5 y<7<* 1 mmt^fS J: 5 

U -f ;f>zi — |zri35®lz£g£=] — h It, t#btt 

zfrnntetniz. fltsrt zl— h/^va— KttSL 

li. *J§;5JtzL— h/\ D *>2>— KttSPA^-^-HT 
[00 3 8] ^js^j 2 

4 O c C(D^mzi% ft Ltz^it^Z >7km : &l 3 9. 3 g 
(T i t LTO. 4 8^E;U) |-7X1 2 5 Om\$;1)n?L. CCD 
;i;^(c5. Olio/o/^- 77K4 8 3ml $-3 O'Afrl+T 
mi)UL. Amt^Z U~^f#fz 0 C(7)7K^^b^^ 

>^7'J- ^7K;5t^. «*JU S^#SmT-C7K^^b^ 
^ >l^7k^^b/\'J ^A87Kft]ti (Ba(0H)2 ■ 8H2O) 1 5 
1. 4 g (B a t LTO. 4 8^E;U) ^^D^. »D7kLT. B 
aTi03 t Lt;MH 8^E;u/'J ^ hU:iilfcX7 

[0 0 3 9] /xX^rP^CgJl 'j v h;U#S^-— h^U 
— ^"(ZCCDX^ 'J — 6 O 0ml£ttiA«?K 7 00-900 
rpm T*}tr#L^^^ 2 O 0°C^r*#;SL. 2 O 0°CCDa 
gT*5B#r B 1*D^LT. 7kSA$n3lLfco C<D«, pH A<6. 

t>S@SLfci, KiLT, BaTi0 3 

«/co CCD BaTi03 $I/$fe(D^SliO. 09^mtfey, 

Ba/Ti ^ JUJtttl. O0t^0f: 0 
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# • 



[0040] jfcic, IS$SR1/\'J0A (jjMb^x* 

— ;u5;u^«bflSUiLT. atifi. K«Lfcffc. 1150°C 
■e 2 b#m m% L fc o c a>fi a* s fria*— ;u 5 ;u + t? a 

SSHfcLT. 6|im(Dfi«ailzJ:-S BaTi03 

[00 4 1 ] C0MEttfi6l::«fc4 BaTi03 |z_t-Cf# £;h,fc 
SaaiZcfc* BaTi03 ffifiKftM 0li96t{(H7>fl> 
7KjS?S (MntLTO. £JQS., hTTIHtK — 

;u+r;SS:;g^Lfc^. HS£0"J 1 iHftlzLT. 1 20 

[0 0 4 2] Hffi#ij3 
ffi»j£lcj:43p*9ttff1. 3 u m<D7fT!Ejg£$Jg BaTi03 5 

0. o g J 1 u 7 h;i,§iEoP77X=!i:AK SKA 
«#Tf=**:/ — IZT8 0°C|z^DiftLo 
W7K5 0 0ml*(z»8Jc$iJ:fc o liSigT 
Tr/\'J ^/W V^P**i/ K4. 9 3 g (Bat LTO. O 
2^E/U) RtfT* W V^P^+V K5. 4 8 g (Tit 

lto. o 2^e;u) v^p t?;u7;u=i— ;U2 omiizjg 

»fcffi«a(=cfc4 BaTi03 (D#fk«fz»* icffiT U ± 



r. i 2oot©iaT?**Lr, *&*S<*£*#> tt«S1* 
[0043] mmm 4 

HJ5£#J 1 dfciNT^ffi Lfc*P#7K»fls»lb*-£ >7K;t;S 
1 1 6. 1 2 g (0. 4 o^;u) iztHb/*'J^A27]cfott 

(BaCl2 ■ 2H20) 1 0 7. 4 8 g (0. 44W SftliU 
*D7KLT 5 OOmlt Ltz 0 lt#T. 5 0°CIC^D^LT. 
i&it't l ) ri ?J±&mM£l±tz'ik. 32. 4Mm%7kmti- h 
U ^A7K;t;&2 9 6 g ^^P^TX^ <) — £mtz 0 dcox 

a. 4ns8t? ph 7 urns u ;a^t% x^u-sa 

°CtK«LT, *SS0. 0 7//m<D BaTi03 ^i#fz 0 
[0 0 4 4] ;^|z s £JG9J1 lcfc^r^fflLfcmi5(Dffi 
Jft;ilcj:4 BaTi03 |:i±T?f#tc;Sxe;£{z<£ £ BaTi03 £ 

fllfcH«l:Ltl 2 0 0°C(?);^'MLr'}Sgft5 
[0 0 4 5] 



(7) ^W6-3 2 1 6 3 0 
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[004 6] HJStfiJ 5 
ItHi^Tf Sr(0H)2-8H20 (fQ^JsEgElSI 
S?) 1 2 7. 6 g (SriLtO.48 ^;U) <t 1 CD 

5SSI=TH8Lfc Ti02 »«=Ti«fln 0. 9«fi%tf># 

L> MUJlMcLTA^ 'J— ;lJt£ SrTi03 J&HlzTO. 8 
^E-iU/'J v hMzfflmLtz. C(DX5 'J— 

MMz&n&tmmzTkmmmLT. w-mz&o. osn 

m<Di*tfc SrTi03 tmtzo 

[004 7] SMSiix h a («lb?ii 

(S) i?) tmm&mti-z > ranbgsi* ot*) at) 



48d£;K— ;u5;uA*£»fcb lt. ;Jtil. §£*gL.fc&. 1 1 

5 0°CT*2B#F B 1{5tlLfro C<7)<S^^B1JfB^— JUSJU 
*t?SS^Lt. ¥J9lftg1. 5/im(DfifllJtl = «fe6 S 
rTi0 3 &mzo 

[0 0 4 8] C(D{g*S;£lc<fc-5 SrTi03 lc±T'»f>+tfc 
7KSft^J*;£(cJ:^ SrTi03 1 OSi%^Sn^.. Huse?t<— 

LT, 1 2 0 0°CO);ggr-iSJ?lcLr. iM$£Wfg.4. 6 2 g 
/cm3 (D^$£{*^i#fc 0 SrTi0 3 CO^^ 1 

2 o otroiggtMLtf btiSim. 

3. 2 5 g/cm3 -Cfe^05T% *?|BJ|c «fe ^> 3Sfifi£^ L 
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[0049] tt&M 1 

m BaTi03 zmmmi tf5\tm*vtbz> i 2oo°csi* 
1 3 5o o cff);gsict'MLt. com. 

1 2 o o°c-cfc-i.t^ii, 'MfcSttrogJt 

f 5 1 3 o o°c^S«x.-S)ffi;aicLri*i;tor. *^aj|- 

[005 0] hb$x0i) 2 
HJStfiJ 1 l=:*Jl*T»f=*88£j*iil::J:* BaTi0 3 £||J5£ 



■r 4 -b 5 s -V * in m (* $ « & c t # t? # * o 

[DS(75ffim^iftB§] 

[01] I*. *IPjll::<i:&mj&^;&l*tb$x£iJ<t LXtDm 
£■ jF"^" 2* 5 "7 T? £> -i) o 

[112] 14, *f6WI=«fc€)*i««!ll=fclt**f!»itl=«fc* 
BaTi03 Sir, 1 2 O 0°C<DlmJg.Xi%f$L\^X%>o 
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[12] 




7o so fo joe <k*fc£ BaT;03^% 



7D> h^-yroi^ 
(72)#£IE# SB -CK 



